Chlamydia trachomatis modulates expression of tumor suppressor gene caveolin-1 and oncogene C-myc in the transformation zone of non-neoplastic cervical tissue.
The obligate intracellular bacterium Chlamydia trachomatis is frequently found in association with benign proliferative, pre-neoplastic and malignant changes in cervical epithelium. The present study addresses the possible role of C. trachomatis infection of the uterine cervix in modulating human cancer gene expression. RNA was extracted from both C. trachomatis infected and non-infected human fibroblast cultures treated with ITFgamma. The extracted RNA was used for cDNA microarrays carrying 33,000 human genes to detect abnormal gene expression induced by Chlamydia. Forty specimens of cervix dissected from the transformation zone had previously tested negative for HPV and positive for C. trachomatis by standard DNA PCR (20). These samples were subjected to RT-PCR to detect the expression of the abnormal genes induced by Chlamydia infection. The ITFgamma-induced, non-replicative Chlamydia-infected fibroblast cultures showed significant modulation of gene expression. The cultures showed a 2-fold decrease in the expression of the gene coding for the tumor suppressor caveolin-1, and increased expression of the oncogene C-myc, a promoter of cervical carcinogenesis. In tissues from the Chlamydia-infected cervical transformation zone, real-time RT-PCR demonstrated a highly significant average 4.7-fold reduction of caveolin-1 mRNA (P < or = 0.0001) and an average 2.1-fold increase in C-myc (P < 0.05). Human ITFgamma-treated fibroblasts as well as non-neoplastic cervical tissues responded to C. trachomatis with a strong down-regulation of caveolin-1 mRNA and a light up-regulation of C-myc mRNA. These changes were independent of the HPV high-risk types. This study reveals possible mechanisms by which C. trachomatis infection may contribute to neoplastic changes in the transformation of uterine cervix. These possible mechanisms require further evaluation.